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Ett«i «ttd Scavftti r « Pump A^ n r ^^ tl T 



0 



reservoir such that 



The invention tc which this application relates is to the 
provision of a feed and scavenge pump arrangement for use in 
pumping apparatu i generally but typically, as oil pumps for use 
in engines such as those, hut not necessarily exclusively, used in 
motor cycles. 

The provision of feed and scavenge pump arrangements is 
known and. for emmple, the applicant's own patent application, 
GB2178110A disd >acs one such arrangement. 

The pump arrangement is provided to, when used for oil 
purposes, perforsc two functions, a feed pump arrangement 
being provided to illow the provision of lubricating oil to crank 
shaft bearings of the engine and the scavenging pump allowing 
the scavenging or removal of oil from the engine sump. Both 
the feed and scavenge pump components are connected to an oil 
reservoir from wiich the oil is pumped and returned by 
respective pumps. Thus, in use, the feed pump draws oil from 
the oil reservoir and feeds the same to the crankahaft whilst the 
scavenge pump dr|ws oil from the sump and returns it to the 

in combination, there is always sufficient oil 



passing throughoui: the system to allow the feed and scavenge 

and the components of the engine to be fed 



pumps to operate, 
with oil as required]. 

Various problems have been 
•scavenge pump arrangements of the type described and while 
various improvemcats have been suggested and implemented to 
meet and indeed overcome the specific problems, problems are 
still experienced in 



encountered with feed and 



the operation of the feed and scavenge pump 
arrangements. Ode problem is that, in operation, the scavenge 
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pump is required 
this can cause pro 



i:o overcome the actions of the feed pump and 



ba 



Another particular 
atcangement can 
add to the expens 
the motor cycle 



Another problem 
tolerances requirpc, 
the pump ehatnbea 
pumped macmer 
manufacture difficult; 



P. 025 



problem is that the components of the 
difficult to manufacture and this in turn can 
5 of the components to the customer and/or 
manufacturer. 



is that in the operation of the pumps, the 
to be provided between the pump teeth and 
walla between which the oil is moved in the 
ire relatively tight which again can make 



The aim of the 
pump and 
the same in an 
efficiency of 
improved ease of 



proaent invention is to provide an improved feed 
frcaven^teg pump arrangement and components for 
proved manner which allows an increase in 
operajtion of the pump and also, at the same time, 
Miufacture of the components, 



whi ch 



In a first aspect o 
scavenge pump 
reservoir ftoxn 
introduced by the 
scavenge pumpa, 
members housed 
portion, and said 
driveshaft, said 
outlet bores for 



bot.y 



boj GB 



chambers, said 
with the crankshaft; 



sump and oil 
said bores are 
underside of the 



f the invention tJhere is provided a Feed and 
arrangement for use in conjunction with ^ 
liquid is removed by the feed pump and 
scavenge pump and wherein the feed and 
sach include inner and outer rotary pump 
in respective pump chambers in a body 
inner rotary pump members mounted on a 
portion including formed therein, inlet and 
the respective feed and scavenge pump 
formed in the body to allow connection 
: and oil reservoir for the feed p^top &nd the 
for the scavenging pump, and wherein 
with a first end opening on the 
ody and an opposing end terminating at a 



reseivoir 



provided 
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respective pump 
perpendicular to 
inner rotary pump 



Typically, the fovu 
ro at least two of, 



N0.4B7 



<:feamber surface lying in si plane substantially 
he axis of rotation of the dxiyeshaft for the 
membets. 



bores formed in the body with respect 

but mote typically the three, XYZ axes. 



In one embodiment 
formed by casting. 



Typically* each of 
an outer rotary 
member, said 
eccentrically with 
mounted for rotation 
pumping member 
driven by the inn^t 
common to both 



the body of the arrangement is metal and 



the pumps comprise a pumping chamber with 
jump member and an inner rotary pump 
imer rotary pumping member mounted 
j;eapect to ihe outer rotary pump member and 
on si dtiveshaft. Typically the oure* totary 
n each pump arrangement is mounted to be 
rotary member- Typically the drivesbaft h 
rotary pumping elements. 



inner 



In one embodiment, said drive shaft is controlled by a gearbox 
to rotate in forward and reverse directions for predetermined 
periods of time therefore allowing staggered operation of the 
respective feed and scavenge pumps in an episoidal manner, 



components 
an i 

mai Qtained 
fonni d 



Typically the pump 
replacement 
a motor cycle 
required to be 
are therefore 
fixing locations w 
boxes avoiding cot 
for the botes from 
to allow connection 
crankshaft, sump ajjid 



arrangement is provided to be retrofitted as 
to an existing engine, typically that of 
as a result, certain fixing locations are 
in the standard positions. The bores 
in the body so as to avoid conflict with the 
thjtt the body portion. In addition to the 
flict with the fixing locations, the openings 
the body are also provided to be at locations 
witb the conventional connections with thp 
oil reservoir ports as required. 
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Typically the component!* of the arrangement, are sintered and 
heat treated aa jje quired io ensure that the same have the 
required wear characteristics. 

Specific embodiments of the invention are now described with 
respect to the accompanying figures; wherein 

Figure I illustrates, the va*iou& components of an embodiment of 
the invention and j&e manner in which the components interlink 
to form the pump Arrangement; 

Figure 2 illustrate? an elevation of the components of Figure 1 
in an engaged format; 

Figures 3ft — e illustrate various views of an embodiment of the 
pump body; and 

Figure 4 illustrates* an elevation of the gear box housing. 

Referring firstly to Figure 1 there ia illustrated the component* 
of a pump arrangement according to one embodiment of the 
invention. The components comprise a body portion 2 which 
receives therein a drive shaft 4. The drive shaft has a fir*t end 
on which a gear wjicei 6 is mounted in engagement with a gear 
assembly 9 provided in a port 11 in housing 8, shown in Figure 
4 which is connected to the body via plate 10. Provided between 
the plate 10 and body 2, in a pump chamber 28 are outer and 
inner rotary pump members 14 a l$ for the feed pump. At the 
opposing end of 'the body 2, outer and inner rotary pump 
members 18,20 foijm, in conjunction with a chamber 39 in the N 
body and the end pjlate 22, the scavenge pump arrangement. 



\ 



PAGE 27/38 « RCVD AT 6/6/2005 4:38:47 PM [Eastern Daylight Time] ' SVR:USPT0EFXRM/1 ' DNIS:8729306 ' CSID:317 637 7561 ' DURATION (mm-ss):10-28 



JUM/06/2005/MON 03:42 PM WOODAED EMHARDT FAX No. 317 637 7561 



15:27 



BAILEV UIRL5H & CO + FftX FfLtNQ 



P. 028 



Figure 2 illustrate* * typical arrangement of the components 
when brought in *o position for use with reapect to the sump, 
engine crankshaft *nd oil reservoir, shown generally ftS reference 
numeral 24 as these components are provided in the 
conventional form:. What is not shown in Figure 2 is the detail 
of the internal features of the body 2 and these are shown in 
Figures 3a-e. 

Turning firstly to figure 3e there is shown an end face 26 of the 
body 2 with a feed pump chamber 28 and aperture 30 through 
which the drive shaft 4 passes. The inner and outer rotary 
pump members 14, 16 lie in the pump chamber 28. Also 
illustrated are the openings for two bores 32,34 with the other 
ends of these borep located on the underside 36 of the body and 
indicated by the numerals 32*,34' respectively, 

The bore? 32, 34 afce provided to allow, as theae are for the feed 
pump artangement; the passage of oil through a first bore from 
the oil reservoir Jnto the pump chamber 28 and then to be 
pumped by movement of the inner and outer rotary members 14, 
16 in the chamber 28 through the other of the bores to lubricate 
the engine crankshaft. 

With reference to the Figures 3a-d the various views illustrate 
the internal paths of the bores 32,34 for the feed pump 
artangement and also the paths of the bores 38,40 for the 
scavenge pump arrangement from the pump chamber 39 to the 
openings 38', 40' illustrated on the underside 36 of the body. In 
the scavenge puncjp arrangement the totary pump members 
achieve the recovery of oil through a first one of the botes 38 4 40 
from the engine sump with which the bore ia connected, ioto the 
chamber 39, and tbien from the chamber by rotation of the inner 
and outer rotary members 28, 20, through the other of the bores 
38,40 to the oil reservoir for subsequent use. 



00. 
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Thus, in use, the' gear assembly 9 i$ controlled to rotate the 
drive sh&ft 4. The: inner rotary p ump members 16 a*>d 20 of the 
feed and scavenging pumps tcspectivcly, are mounted on the 
drive shaft at respective ends of the body 2 so as to be driven to 
rotate by the drive| shaft in their respective chambers 28,39. The 
inner rotary membra are eccentrically mounted with tefcpect to 
their tespeetive ci^ter rotary membeta 14, 18 and the engagement 
of the protrusions 51 on the satne as shown in Figure 3c ensures 
that the outet rotary members sire also driven to rotate and the 
pumping of the pi{ is achieved in the gap between the inner and 
outer rotary memfrcxe a* they rotate. The relative movement 
between the protrusions of the inner and outer rotary members 
creates the pumpittg action in the tespective chambers and hence 
the passage of the oil through the bores. In addition the drive 
shaft 4 is driven by the gear shaft 9 to move in forward and 
reverse rotational directions in an episoidal manner theteby 
aliowiag the feed aind scavenging pmapa t0 opetate in successive 
periods. Thip therefore means that there is no need for a gearing 
assembly to be provided fot either of the feed pump or 
scavenging pump . in the body 2 and therefore overcomes 
problems with the conventional wear of the gear components 

while at the same time improving the functionality of the 

i 

arrangement. 

In addition the sb4ping and passage of each of the bores in the 
bodjr 2 is such a? 1|0 allow the conventional location formations 
to be maintained fis well as the location of the bores on the 
underside 36 of the body thereby allowing the arrangement of 
this invention to be retrofitted to existing engines which is an 
important market. In order to allow efficient operation of the 
pumps, the bores provided to enter the pump chamber on 
the surfaces 53, 55 which, are substantially perpendicular to the 
axis of rotation 57 of the driveshaft and which are the surfaces 
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N0.4B? 



Oil 



/ 



OD which the aperture 30 is formed so as to aJJow the end 
feeding of the oil |mo and from the chambers 28, 39 which is in 
contrast to the conventional feeding of the oil from the side 
walls of the chamber, In order to achieve these requirements 
for the invention ft will be appreciated that each of the borea is 
provided to curve: with teapect to at least two of the XY and Z 
axi* but more typically all three axes as is Illustrated in the 
accompanying figure b. 
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